Noise Effect of Building Installation by Bera, József & Pokorádi, László































Homo sanus in domo pulchra 
 
EDITORI: Prof.dr.ing. Adrian Retezan 
  Prof.dr.ing. Ioan Sârbu 
  Prof.dr.ing. Ioan Borza 
  Conf.dr.ing. Mihai Cinca 
Dr.ing. Ioan Silviu Doboşi 
  
REFERENŢI: Prof.dr.ing. Ioan Borza, U.P. Timişoara 
  Conf.dr.ing. Mihai Cinca, U.P. Timişoara 
  Conf.dr.ing. Ferenc Kalmar, U. Debrecen (H) 
  Prof.dr.fiz. Duşan Popov, U.P. Timişoara 
  Prof.dr.ing. Adrian Retezan, U.P. Timişoara 
  Prof.dr.ing. Ioan Sârbu, U.P. Timişoara 
  Prof.dr.ing. Branislav Todorović, U.T. Belgrad (SER) 
 
COMITET DE ORGANIZARE: 
 
Coordonator:  Prof.dr.ing. Adrian Retezan, U.P. Timişoara 
Membrii: Prof.dr.ing.Gheorghe Badea, U.T. Cluj-Napoca 
  Conf.dr.ing. Olga Bancea, U.P. Timişoara 
  Prof.dr.ing. Ioan Borza, U.P. Timişoara 
  Conf.dr.ing. Silvana Brata, U.P. Timişoara 
  Prof.dr.ing. Florea Chiriac, U.T.C. Bucureşti 
  Conf.dr.ing. Mihai Cinca, U.P. Timişoara 
  Drd.ing. Ioan Doboşi, S.C. DOSET IMPEX S.R.L. 
  Asist.dr.ing. Sebastian Dorhoi, U.P. Timişoara 
  Prof.onor. DHC dr.ing. Liviu Dumitrescu- Preşedinte AIIR 
  Dr.ing. Ştefan Dună, S.C. DARO PROIECT S.R.L. 
  Şef lucr.dr.ing. Anton Iosif, U.P. Timişoara 
  Conf.dr.ing. Ferenc Kalmar, U. Debrecen (H) 
  Asist.dr.ing. Ladislav Kardos, U.P. Timişoara 
  Prof.dr.ing. Jenő Kontra, U.T.E. Budapesta (H) 
  Prof.dr.ing. Theodor Mateescu, U.T Gh. Asachi Iaşi 
  Prof.dr.ing. Dumitru Podrumar, U.P. Timişoara 
  Drd.ing. Verginia Popescu, I.T.C. Timişoara 
  Drd.ing. Remus Retezan, S.C. Direm Consulting S.R.L. 
  Prof.dr.ing. Ioan Sârbu, U.P. Timişoara 




Copyright © Editura Politehnica, 2008 
 
Toate drepturile sunt rezervate editurii. Nici o parte din această lucrare nu 
poate fi reprodusă, stocată sau transmisă prin indiferent ce formă, fără 




Bd. Republicii nr. 9 










Consilier editorial: Prof.dr.ing. Sabin  IONEL 
Redactor: Claudia MIHALI 
Tehnoredactare: Claudia MIHALI 
      Prof.dr.ing. Adrian RETEZAN 




Bun de imprimat: 02.04.2008 
Coli de tipar: 34 




Tipar digital executat sub comanda nr. 29  



















technical expert, Middle - Danube - Valley Inspectorate for Environmental 
Protection, Nature Conservation and Water Management 
1072 Budapest, Nagydiófa u. 10-12. Tel: (+36-1)478-44-00 e-mail: 
berajo@t-online.hu 
László Pokorádi 
professor, University of Debrecen 




Environmental state of domiciliation influenced basically by the 
noise load, which nowadays is the most important quality criterion. The 
paper shows investigation of authors and conclusions about actual 
questions of building installation equipment noise. 
 
Rezumat 
Calitatea mediului înconjurător al locuinţelor este esenţial 
influenţată de nivelul de zgomot, care, în zilele noastre este un criteriu 
calitativ important. Lucrarea prezintă cercetările şi concluziile autorilor 
privind problemele actuale de zgomot ale echipamentelor instalaţiilor 
interrioare din clădiri. 
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Environmental state of domiciliation influenced basically by the noise 
load, which nowadays is the most important quality criterion. Noise load 
evolution is developed by several human activities, industry, transportation 
and building installation equipment operation. Along with industrial 
progression, the number of building installation (e.g. ventilating and air-
conditions) equipment used to assure well-being increases. It entails 
increasing of background noise and other environmental load, decreasing 
or disappearance of soundless areas. 
 This paper will show investigation of authors and conclusions 
about actual questions of building installation equipment noise. The paper 
will be organized as follows: Section 2 shows the noise load and 
background noise in different areas. Section 3 words noise emission of 
building installation equipment. Section 4 presents theoretical questions of 
oise emission and changing of neighborhood noise-condition. Section 5 
shows the conclusions. 
  
2. Noise load and background noise in different areas 
 
 Results of noise measures, which are done at given areas but 
different times, show modification of noise load and background noise. 
Nowadays the background load is investigated instead of background 
noise, because of complexity of domiciliation from point of view of noise 
protection. But which is the difference between background noise and 
background load? 
ackground noise: noise generated by not investigated equipment at the site 
and time of measurement which disturbs measurement. Its disturbances 
cannot be eliminated. 
Background load: noise load in the range of investigated noise source, 
which is arised without work of noise source, but analogous to it. 
 In pursuance of measurements, in the cities and in the built-up area 
by dwelling-houses high background noise can be detected, which are near 
of the limiting values. Is it very difficult to identify the other (not-
investigated) noise source, and its position. 
 The noise load has been measured in different built-up area and in 
different living space. The subjective-valued sound effects can be 
compared by recorded A-acoustical pressure levels. the noise generated by 
buildings or building installation equipment was investigated at clear of 
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transportation (nightly) time intervals. Measuring locations and they 
characters were: 
I. large town neighborhood, eleven-storied housing estate with 
shopping center and parking house; 
II. townlet neighborhood, one or two-storied housing estate with 
small shops and office-block; 
III. private house neighborhood, with big yards, there are not 
engineering noise sources. 
 Noise levels taken down in locations mentioned above can be seen 
in Figure 1. 
During our investigation sub- and over auditory sensation area noise levels 
have been measured for more correctly interpretation. A special situation 
has been investigated, namely the noise of cricket has been measured. It 
can be seen that this noise shows up only in a small frequency range, but 
increases the equivalent noise level, which is adequated by the law, 
significantly. This increasing can prohibit qualification of building 
installation noise source. 
The Table 1. shows the equivalent acoustical pressure levels. 
 
Figure 1. Noise levels measured in different built-up area 
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I. II. III. 
LAeq = 49,1 dB LAeq = 25,8 dB LAeq = 38,7 dB
Table 1. Equivalent noise levels 
 
 It can be seen that data measured large town and townlet 
neighborhood have similar characters in 16 Hz  20 kHz and sub-auditory 
sensation intervals. 
 
I. II. From ventilator
LAeq = 49,1 dB LAeq = 25,8 dB LAeq = 44,9 dB 
Table 2. Background noise and ventilators equivalent noise levels 
 
 Noise of ventilator located in roof of shopping center was 
measured. The loading point was 30 meters from noise source in third 
storage of a dwelling house. Investigated equipment, which applied 
widely, can be seen in figure 2. Table 2. shows equivalent noise levels 
measured in different built-up area and investigated ventilators one. 
 It is important to mention, that shown noise load is influenced by 
its setting-in and other circumstance. 
 Measured results show, for environmental noise famed as quiet 
noise of ventilator is well-detectable, and it influences noise level of its 
neighborhood. Frequency functions of background and load noise is shown 




Figure 2. Ventilators location whit typical noise pressure levels 
 
 It is observable in bases of measured equivalent noise levels, that 
in a quiet neighborhood lower noise level of building installation can be 
detected, as in large town one. In case of investigation in large town 
neighborhood, well-determinable noise sources cannot be identified, 
characters of noise pressure levels are determined by noise effects which 
proceed together. 
 On the other hand, noise extracted by building installation 
equipment does not exceed background noise of large town neighborhood, 
and only in 125  500 Hz interval approaches it. Clean-cut noise-overlays 
cannot be seen, but noise level  frequency functions are similar. 
 503
 
Figure 3. Background noise levels depend on frequency 
 
3. NOISE EMISSION ON BUILDING INSTALLATION EQUIPMENT 
 
 For locating and operation of noise source it should be investigated, that 
noise load located by building installation equipment. At the same time there is 
another question, namely that new noise source how changes noise-condition of 
neighborhood, id est. background noise and noise load. 
 During planning and locating of building installation equipment, 
experts should draw comparison with required limiting values, to decide 
given equipment is good or not from this point of view. This method is not 
too good from environmental protection point of view because in case of 
low background noise, the equipment can change noise-condition of 
neighborhood largely. New equipment can generate 810 dB increasing. 
For its avoidance, possible methods should be investigated and developed 
along with requirements. 
 New method used in case of building installation equipment is the 
investigation and classification of affected zone. To determine the affected 
zone, noise load accrues from equipment, base condition of neighborhood 
and required limiting values should be used. It can create a problem, that 
background noise is equal of higher then required limiting values. In this 
case measurement and valuation of equipment noise is impossible. 
 Table 3. and Table 4. shows noise levels accrues from few 
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ventilators used basically in the industry. Data used to preliminary 
planning and minded for measurement were integrated in the tables. 
Noise pressure level of ventilator [LW]. delivery capacity: Vnom. = 10 000 
m3/h 
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Table 3. Noise levels of ventilators 
Noise pressure level of ventilator [Lp]. delivery capacity: Vnom.. = 10 000 
m3/h 
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Table 4. Noise levels of ventilators 
4. NOISE EMISSION AND CHANGING OF NEIGHBORHOOD 
NOISE-CONDITION 
 
In case of average (10.000 m3/hour) ventilator higher sound power and 
higher radiated sound pressure should be observed, which change 
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background noise level in its vicinity. Therefore the noise has to decreased, 
mainly in the open air installation of equipment. Applied noise decreasing 
method is determined by required limiting values and equipment how 
overpasses them. From technical and economical point of view, noise 
decreasing tries to make only equality of two parameters mentioned above. 
Therefore in low-background noise places the noise load will increase after 
appointment of building installation equipment. It implies several 
environmental problems such as: 
1 noise-condition of neighborhood will deteriorate, noise load will increase; 
2 quiescent neighborhood cannot be assigned, because more religious 
limiting values cannot be required; 
3 from higher background load, noise load will be continuous in the 
continuous, other building installation equipment cannot be 
operated, which can restrict evolution of domiciliation. 
During operation of noise sources it should be minded that neighborhood 
of working place demands preservation from other point of view. For 
example it can be neighborhood of hospitals, schools, recreation zones and 
pigeon-hole of birds. Therefore it is very important that required limit 
values of nature reserve areas have to be determined in the future. 
Figure 4 shows the changing of background load and noise-condition, 
where background noise and noise accrues from building installation 
equipment can be seen. 
 
 





Bases of our investigation several conclusions can be worded. To save the 
environment following recommendations should be minded: 
 
1 Background noise is very different in dissimilar conditions. 
Therefore condition of operation of building installation equipment 
is determined by basic environmental conditions. 
2 During new locating of building installation equipment it should be 
observed not only required limiting levels, but evolution of 
domiciliation the future has to be ensured. 
3 Environmental load increasing continually filling out limiting levels 






[1] Bera József: A környezeti zaj vizsgálata és csökkentésének lehetőségei. 
Magyar Tudományos Akadémia Agrár-Műszaki Bizottság XXIII. 
Kutatási és Fejlesztési Tanácskozás, Gödöllő, 1999. január.  
[2] Bera József: A környezeti zajterhelés csökkentésének problémája. 
Kandó Kálmán Műszaki Főiskola XV. Tudományos Ülésszak 
kiadványa, Budapest, 1998. május, o. 60-65. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
